Objectives. The objectives of this study were to (i) investigate directional influences of self-efficacy, outcome satisfaction, and attendance during an exercise programme and (ii) examine the predictive capabilities of self-efficacy and outcome satisfaction on participant dropout.
The importance of self-efficacy and outcome satisfaction to exercise attendance changes over time. Task self-efficacy was the strongest predictor of initial programme attendance. Midway through the programme, outcome satisfaction and task self-efficacy were the strongest predictors of attendance, and by the end of the programme, coping self-efficacy was the strongest predictor.
To date, physical inactivity interventions have been ineffective at sustaining behavioural adherence (Baranowski, 2006) . While some reviews have concluded theory-based interventions are more effective than non-theory-based interventions (e.g., Taylor, Conner, & Lawton, 2012; Webb, Joseph, Yardley, & Michie, 2010) , others have not (e.g., Prestwich et al., 2014; Roe, Hunt, Bradshaw, & Rayner, 1997) . The effectiveness of theory-based interventions is likely related to understanding and application of theoretical constructs and processes. An emergent approach to understanding health behaviour change distinguishes between behavioural initiation and maintenance phases as well as the beliefs (e.g., self-efficacy, outcome satisfaction), skills, and strategies that support self-regulatory efforts during each phase (Rothman, 2000; Schwarzer, 2008 Schwarzer, , 2016 . Behaviour initiation requires development of beliefs that support intention formation, whereas behaviour maintenance requires development of beliefs, skills, and strategies that support resilience to personal, situational, and environmental barriers (Schwarzer, 2008 (Schwarzer, , 2016 . Moreover, beliefs that support intention formation are different from beliefs that support behavioural maintenance (Rothman, 2000; Schwarzer, 2008 Schwarzer, , 2016 . This study examines simultaneous longitudinal relationships between self-efficacy, outcome satisfaction, and exercise maintenance during a 12-month exercise programme, which may support future development of theory-based interventions.
An extensive literature supports the robust relationship of self-efficacy (Bandura, 1997) to exercise behaviour. Exercise self-efficacy is a multidimensional belief-based construct that has phase-specific influences on behaviour (Schwarzer, 2016) . Task selfefficacy is confidence for performing elemental aspects of exercise, which is most important to exercise initiation (Rodgers, Murray, Courneya, Bell, & Harber, 2009; Rodgers, Murray, Selzler, & Norman, 2013) . Coping self-efficacy, confidence for performing the task under challenging circumstances (Maddux, 1995) , and more so scheduling self-efficacy, a time-specific barrier of exercise, are most important to exercise maintenance (Rodgers et al., 2009 (Rodgers et al., , 2013 .
Health behaviour models frequently include outcome expectation, which is a judgement of the likely consequences resulting from behavioural performances (Bandura, 1997) . In contrast, outcome satisfaction is a judgement of fulfilment from outcomes achieved. A distinction between the two constructs is important as the outcomes people expect tend to be different from the outcomes people achieve (Odermatt & Stutzer, 2015) . Accordingly, the literature supports phase-specific influences of outcome expectations and outcome satisfaction on behaviour. Outcome expectations are important for intention formation (Schwarzer, 2008) and initial behavioural attempts (Bandura, 1997; Rothman, 2000) , whereas outcome satisfaction seems to be important to behavioural maintenance (Rothman, 2000) . Neff and King (1995) found that initial outcome expectations did not predict adoption or maintenance of physical activity in middle-aged adults, but outcome realization predicted physical activity 6 months later. Similarly, Wilcox, Castro, and King (2006) found women with high expectations but low attainment had the lowest rates of physical activity participation and women with high attainment, irrespective of level of expectations, had the highest rates of physical activity. The role of outcome satisfaction in the maintenance of behaviour after initiation was a focus of the current study.
Constructs such as self-efficacy and outcome satisfaction do not have isolated influences on behaviour but are part of a complex motivational system. Some key questions include how self-efficacy and outcome satisfaction relate to each other, and exercise behaviour over time, and whether these relationships change with experience. There is limited empirical research to answer these questions. Kassavou, Hamborg, Turner, and French (2014) found that cross-sectional bivariate correlations between outcome satisfaction and self-efficacy subtypes ranged from À.004 to .193 and that both health outcome satisfaction and recovery self-efficacy positively predicted walking group attendance. However, Kassavou et al. (2014) only conducted univariate linear regressions, so it is unclear whether self-efficacy or outcome satisfaction better predicted attendance.
From a theoretical standpoint, detailed accounts of construct relationships are provided for the initial formation of belief systems, but the specificity of the longitudinal relationships is lacking. For example, in social cognitive theory (SCT), Bandura emphasizes that self-efficacy beliefs occur prior to outcome expectations: 'People do not judge that they will drown if they jump in deep water and then infer that they must be poor swimmers. Rather, people who judge themselves to be poor swimmers will visualize themselves drowning if they jump in deep water', (Bandura, 1997, p. 21) . However, motivational consequences resulting from behavioural performance are not well defined and some researchers have questioned the directional relationships between self-efficacy and outcome expectations (c.f. Williams & Rhodes, 2016) . One consideration might be the degree of satisfaction with outcomes achieved. Logically, outcome satisfaction must initially follow self-efficacy and behavioural performance. However, satisfaction with outcomes could presumably encourage future decisions to act. This reasoning is consistent with the triadic reciprocal determinism principle of SCT, in which person characteristics, behaviour, and the environment dynamically and reciprocally interact. Therefore, the relationships between self-efficacy, outcome satisfaction, and behaviour are fluid and integrated rather than static and isolated. Examination of self-efficacy, outcome satisfaction, exercise behaviour, and their respective relationships over time will inform future intervention development by providing insight into the beliefs and selfregulatory strategies required to maintain behaviours, as well as the timing at which support is most crucial.
The primary purpose of this research was to investigate the directional influences of self-efficacy, outcome satisfaction, and attendance over a one-year exercise programme in middle-aged adults. A five-wave (four full-wave) cross-lagged panel design over one year was used to examine this purpose. Limited evidence suggests the relationships between self-efficacy, outcome satisfaction, and exercise are positive. Although no studies have examined the longitudinal and reciprocal relationships between these constructs, theoretically, belief systems change with ongoing behavioural performances and accumulation of environmental experiences, as described in triadic reciprocal determinism (Bandura, 1997) . Thus, it was hypothesized that (1) the prospective bidirectional relationships between the self-efficacy subtypes and outcome satisfaction will be positive but inconsistent in strength over time; (2) the prospective relationships of attendance to self-efficacy and outcome satisfaction will be positive; (3) self-efficacy will be a stronger predictor of attendance than outcome satisfaction, which is an exploratory hypothesis given the lack of literature comparing these associations; and (4) the cross-lagged model with reciprocal effects between self-efficacy and outcome satisfaction will fit the data better than the self-efficacy to outcome satisfaction model, the outcome satisfaction to self-efficacy model, and the model with no directional effects between self-efficacy and outcome satisfaction. Support for this hypothesis would suggest the relationship between self-efficacy and outcome satisfaction is bidirectional.
The secondary purpose of this research was to investigate the predictive relationships of self-efficacy and outcome satisfaction to exercise dropout. Decisions and accompanying beliefs to continue exercising (i.e., attendance) may be different from decisions to terminate exercise (i.e., dropout). While there is limited literature examining the contributions of exercise self-efficacy and outcome satisfaction to exercise dropout, these constructs tend to have positive relationships with exercise behaviour. Therefore, in an exploratory analysis, it was hypothesized that (v) self-efficacy and outcome satisfaction will have negative, meaningful relationships with programme dropout, supporting the assertion that these constructs make important and distinct contributions to exercise adherence.
Method
Participants and procedures This study was conducted at two sites with identical procedures. A university health research ethics panel approved all procedures, and informed consent was obtained from participants. Inactive adults between 35 and 65 years old were recruited for a research study through advertisements that asked, 'What do you think about exercise?' At the end of the study, participants were offered a free 1-year exercise programme. Those accepting the offer comprised the sample for this study. To ensure exercise participation posed no health risk, participants completed the Physical Activity Readiness Questionnaire for Everyone (PAR-Q+) and Physical Activity Readiness Medical Examination (PARmed-X+) as required. Participants were excluded if they met the Canadian Physical Activity Guidelines (Tremblay et al., 2011) of 150 min of moderate-to-vigorous physical activity per week at recruitment. Participants completed assessments of self-efficacy at baseline (before joining the exercise programme), and self-efficacy and outcome satisfaction at three, 6, 9, and 12 months (completion). These assessments were completed on separate days from exercise sessions. Participants were given a $20 grocery coupon as a thank you for each assessment package completion, regardless of whether they completed the exercise. No incentives were provided for completing exercise sessions.
A total of 273 people enrolled in the study, with 200 people remaining in the study at 3 months, 148 people at 6 months, 124 people at 9 months, and 103 people who completed the study at 12 months. Table 1 reports the demographic characteristics of all 273 participants.
Exercise programme
The exercise programme prescribed three 1-hr exercise sessions per week for one year. Participants were randomized to either a predominantly aerobic or strength training programme, with session ratios of 3:1. All exercise sessions were supervised by accredited fitness professionals and performed in a university affiliated exercise area. Submaximal cardiorespiratory fitness and strength tests were completed at baseline, three, six, and 12 months and were used to inform progression of participants' individualized exercise prescriptions. For aerobic exercises, which ranged in length from 45 to 60 min, participants were instructed to meet the following target heart rate zones: at baseline, 55-60% of their maximum; at 3 months, 60-65% of their maximum; at six months, 65-70% of their maximum; and at nine months, 70-85% of their maximum. Participants chose between treadmill, bike, elliptical, and rowing machines to complete aerobic exercise. For strength exercises, resistance ranges were determined by an eight-repetition submaximal test. Percentage ranges increased every 3 months and were dependent on submaximal test performance. Strength-training exercises included leg press, chest press, lat pull-down, leg extensions, tricep extension, hamstring curls, bicep curls, and abdominal exercises performed on a mat. No efforts to influence adherence to the exercise programme were undertaken. 
Multidimensional self-efficacy for exercise scale (MSES)
Following the prompt, 'How confident are you that you can. . .', participants responded to three items each for task, coping, and scheduling self-efficacy for exercise on a 0-100 percentage confidence scale, where 0 = no confidence and 100 = complete confidence (Rodgers, Wilson, Hall, Fraser, & Murray, 2008) . The mean of the three items of each selfefficacy subtype was computed and used for analysis. The internal consistency values across all time-points were between .75 and .89 for task self-efficacy, .75 and .85 for coping self-efficacy, and .72 and .87 for scheduling self-efficacy.
Outcome satisfaction
Following the prompt, 'Because of exercise over the last 3 months, I am satisfied with the extent to which. . .', participants responded to 14 items representing possible outcomes of exercise (e.g., better able to manage stress, improved physical appearance, improved health, enjoyment, social interaction) on a 1-5 Likert-type scale, where 1 = not at all true for me and 5 = very true for me. All items were positively worded and derived from previous research on common exercise expectations (Rodgers & Brawley, 1996) as well as focus groups. The internal consistency values of the scale were between .87 and .89 across all time-points.
Attendance
For each 3-month period, the percentage of classes attended (three per week) was calculated.
Dropout
A dummy variable was created for dropout. Participants who did not attend an exercise session for 3 weeks were classified as dropouts. Participants who remained in the study at an assessment time-point (i.e., every 3 months) were coded as 0; participants who dropped out on or before an assessment time-point were coded as 1; participants who had dropped out at a previous time-point were coded as missing, and not used in the analysis at that time-point.
Missing data analysis
All variables, including demographic covariates, were included in a missing data analysis that was conducted in IBM SPSS 24. The analysis indicated that 27% of the cases had complete data, but only 30% of the total values were missing. The data were missing completely at random (MCAR), Little's MCAR test, v 2 (673) = 704.36, p = .195.
Cross-lagged path analysis
Cross-lagged path analyses were conducted using Mplus 8 (Muth en & Muth en, 2017) to investigate the directional influences between self-efficacy subtypes, outcome satisfaction, and attendance over time. For each self-efficacy subtype (task, coping, scheduling), a separate five-wave (four full-wave) cross-lagged path model with outcome satisfaction and attendance was specified. The time lag between each measurement was 3 months. In addition to estimating cross-lagged effects, the specified model included correlations within time-points, autoregressive effects (stability), and sociodemographic covariates of age, gender, BMI, education, income, and marital status. The models tested are presented in Figure 1 . Full-information maximum likelihood was used in all path analyses to simultaneously handle missing data and estimate covariance matrices. Model-data fit was evaluated with a combination of the chi-square test statistic, comparative fit index (CFI), root mean square error of approximation (RMSEA), and standardized root mean square residual (SRMR). Values of CFI ≥ .95, RMSEA ≤ .05, and SRMR ≤ .08 were considered good, and values between .90 and .94 for CFI and between .06 and .08 for RMSEA were considered adequate (Kline, 2011) . All variables reported in the analyses were observed variables.
To examine the directional influences between self-efficacy subtypes and outcome satisfaction, two approaches were taken. First, several nested models were compared with the cross-lagged, full reciprocal effects model. Second, cross-lagged paths were constrained to equality and subsequent effects on model fit were documented. The reciprocal effects of attendance to self-efficacy and outcome satisfaction were included in all models to control for these effects. The following nested models were compared to the cross-lagged, full reciprocal effects model: (1) self-efficacy to outcome satisfaction model with cross-lagged effects from self-efficacy to outcome satisfaction, reciprocal effects of attendance to self-efficacy and outcome satisfaction, and autoregressive effects; (2) outcome satisfaction to self-efficacy model with cross-lagged effects from outcome satisfaction to self-efficacy, reciprocal effects of attendance to self-efficacy and outcome satisfaction, and autoregressive effects; and (3) no directional effects between self-efficacy and outcome satisfaction, with no cross-lagged paths between self-efficacy and outcome
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Self-efficacy T1 Self-efficacy T2 Self-efficacy Figure 1 . Specification of the cross-lagged panel models tested. A separate model was tested for task, coping, and scheduling self-efficacy. Correlations within time-points are not shown. T0 = baseline, T1 = 3 months, T2 = 6 months, T3 = 9 months, T4 = 12 months.
satisfaction, reciprocal effects of attendance to self-efficacy and outcome satisfaction, and autoregressive effects.
Dropout analysis
Logistic regression models were conducted to investigate the prospective predictive relationships of the self-efficacy subtypes and outcome satisfaction assessed at baseline, 3, 6, and 9 months, to subsequent dropout by 3, 6, 9, and 12 months, respectively. Sociodemographic covariates of age, gender, BMI, education, income, and marital status were included in all models. Analyses compared complete cases who dropped out during each time period to those who completed the same time period. Bootstrapped standard errors (from 1000 bootstrap samples) with confidence intervals were requested.
Results
There were no statistically significant differences between the aerobic and strength training groups on demographic or psychosocial variables, and so the two groups were collapsed. The cross-lagged panel models were conducted on the data provided by the 273 people who enrolled in the study. The number of participants in the dropout analysis follows the adherence pattern stated above.
Primary analyses -cross-lagged path analysis
The three cross-lagged panel models had acceptable fit with the data: task self-efficacy v² (36) = 87.96, CFI = .91, RMSEA = .06 (90% CI = .05-.08), SRMR = .10; coping selfefficacy v² (36) = 86.85, CFI = 0.92, RMSEA = .06 (90% CI = .05-.08), SRMR = .06; and scheduling self-efficacy v² (36) = 84.31, CFI = .93, RMSEA = .06 (90% CI = .04-.08), SRMR = .05. The autoregressive coefficients for outcome satisfaction and attendance were strong and positive (b's = .63-.79). Constraining the autoregressive paths to equality did not worsen model fit for outcome satisfaction, Dv²'s (2) 2.13-3.72, p's > .16, DCFI's = 0, DRMSEA's = 0, DSRMR's = .01, or attendance, Dv²'s (2) 1.21-1.48, p's > .48, DCFI's = 0, DRMSEA's = 0, DSRMR's = 0, indicating these constructs are stable over time. The autoregressive coefficients for the self-efficacy subtypes were positive, although they fluctuated in strength over time. For all self-efficacy subtypes, the autoregressive coefficients between baseline and 3 months were weakest (b's = .19-.33), followed by the autoregressive coefficients between 6 and 9 months (b's = .48-.54). The autoregressive coefficients were stronger between 3 and 6 months and 9 and 12 months (b's = .58-.69). Constraining the autoregressive paths to equality worsened model fit for all self-efficacy types, Dv²'s (3) = 23.45-38.89, p's < .001, DCFI's = .03-.07, DRMSEA's = .01-.02, DSRMR's = .02-.13. Self-efficacy appears to be less stable in the first 3 months, but subsequently increases and remains relatively consistent thereafter. Parameter estimates for the cross-lagged panel models are presented in Table 2 .
The first hypothesis that the prospective bidirectional relationships between the selfefficacy subtypes and outcome satisfaction will be positive but inconsistent in strength over time was supported. Most bidirectional paths between the self-efficacy subtypes and outcome satisfaction were positive and varied in size. Of the self-efficacy subtypes, scheduling had the strongest bidirectional associations with outcome satisfaction. The paths from scheduling self-efficacy to outcome satisfaction were statistically significant (b's between .19 and .25), except for scheduling self-efficacy at 6 months and outcome satisfaction at 9 months. The prospective path from outcome satisfaction at 6 months to scheduling self-efficacy at 9 months was statistically significant (b = .31), and the path from outcome satisfaction at 9 months to scheduling self-efficacy at 12 months was approaching statistical significance (b = .17). Constraining the cross-lagged paths between scheduling self-efficacy and outcome satisfaction to equality worsened model fit, Dv² (3) = 22.72, p < .001, DCFI = .02, DRMSEA = 0, DSRMR = .03, suggesting that the relationship between scheduling self-efficacy and outcome satisfaction is inconsistent over time. The bidirectional relationships between coping self-efficacy and outcome satisfaction were strongest and statistically significant between 9 and 12 months (b's = .22 and .23). The path from outcome satisfaction at 6 months to coping self-efficacy at 9 months was also statistically significant (b = .23). All other bidirectional paths between coping selfefficacy and outcome satisfaction were not statistically significant. Constraining the crosslagged paths between coping self-efficacy and outcome satisfaction to equality worsened the model fit, Dv² (3) = 19.85, p = .002, DCFI = .02, DRMSEA = 0, DSRMR = .03, suggesting that the relationship between coping self-efficacy and outcome satisfaction is inconsistent, but likely develops, over time.
Some of the paths from task self-efficacy to outcome satisfaction were negative, although none of these paths were statistically significant. The path from outcome satisfaction at 6 months to task self-efficacy at 9 months was the only statistically significant path (b = .23). Constraining the cross-lagged paths between task self-efficacy and outcome satisfaction to equality resulted in a Heywood case, indicating model misspecification.
The second hypothesis that the prospective relationships of attendance to self-efficacy and outcome satisfaction will be positive was not supported. Overall, the paths from attendance to the self-efficacy subtypes and outcome satisfaction were weak and many paths were negative. Attendance had the strongest prospective predictions to task selfefficacy over time (b's = À.17 to.10). The paths from attendance to outcome satisfaction were not statistically significant, and most were negative (b's = À.15 to .05).
The third hypothesis that self-efficacy will be a stronger predictor of attendance than outcome satisfaction was not supported. The paths from the self-efficacy subtypes and outcome satisfaction to attendance were mostly small and non-significant, with some exceptions. Attendance up to 6 months was best predicted by task self-efficacy at the preceding time-points (b's = .27 and .13, respectively). Attendance between 6 and 9 months was best predicted by task self-efficacy and outcome satisfaction at 6 months (all b's = .13). Attendance between nine and 12 months was best predicted by coping self-efficacy at 9 months (b = .18). When the paths from self-efficacy and outcome satisfaction to attendance were constrained to equality, model fit did not significantly change, Dv²'s (5) = 8.23-38.89, p's > .14, DCFI's = 0-.01, DRMSEA's = 0, DSRMR's = 0-.01, suggesting that the relationships between outcome satisfaction and self-efficacy to attendance are similar.
The fourth hypothesis that the cross-lagged model with reciprocal effects between self-efficacy and outcome satisfaction will fit the data better than unidirectional and no directional effects was partially supported. The results of the model comparisons are presented in Table 3 . For scheduling self-efficacy, the cross-lagged model with reciprocal effects fit the data better than the other models. For coping and task self-efficacy, the crosslagged models with reciprocal effects fit the data better than the self-efficacy to outcome satisfaction models and the models with no directional effects. For coping self-efficacy, the Notes. SE = self-efficacy; OS = outcome satisfaction.
Cross-lagged effects of SE ↔ attendance and OE ↔ attendance were included in all models.
Covariates were included in all models: body mass index, gender, age, income, education, marital status. ‡ p ≤ .10, *p < .05, **p < .01, ***p < .001.
difference in v 2 and SRMR suggest the cross-lagged model fits the data slightly better than the outcome satisfaction to coping self-efficacy model, although the CFI and RMSEA fit indices were the same for these models. For task self-efficacy, the fit indices did not differ between the cross-lagged model and the outcome satisfaction to self-efficacy model. The results support a bidirectional relationship between self-efficacy and outcome satisfaction for scheduling self-efficacy and, to a lesser degree, coping self-efficacy. For task selfefficacy, the relationship to outcome satisfaction appears to be either bidirectional or directional from outcome satisfaction to task self-efficacy.
Secondary analysis -dropout analysis
The self-efficacy subtypes and outcome satisfaction did not predict dropout at any time period. The odds ratio for outcome satisfaction to dropout between 6 and 9 months was statistically significant (OR = 0.53); however, the confidence interval contained 1, indicating there is insufficient evidence to indicate outcome satisfaction was related to dropout at this time. The regression analyses are presented in Table 4 .
Discussion
This study investigated the directional relationships of self-efficacy, outcome satisfaction, and attendance during a 12-month exercise programme and improves comprehension of these relationships over time. The results of this study indicate that the relationship between self-efficacy and outcome satisfaction was unique to the type of self-efficacy assessed. Support for a bidirectional relationship with outcome satisfaction was found for scheduling self-efficacy and, to some degree, coping and task self-efficacy. This novel finding highlights that the relationships between motivational constructs are fluid and integrated and supports the idea that behavioural adherence results from a dynamic interplay among key motivational constructs and processes. Of the self-efficacy subtypes, task self-efficacy had the weakest bidirectional relationship to outcome satisfaction over time. The task self-efficacy scores were quite high, which suggests task self-efficacy is necessary but not sufficient for exercise participation. Without a basic level of task-related confidence, people will not engage in the activity. However, consistent with Bandura (1997) , just being able to do the basic task elements is not sufficient to sustain the behaviour. As a result, task self-efficacy will have a weak relationship with other motivational constructs that support long-term behavioural adherence.
The results of this study support a phase-specific approach to behaviour change (Schwarzer, 2008 (Schwarzer, , 2016 and highlight the importance of sequentially targeting different beliefs and skills to facilitate successful initiation and maintenance of behaviour. At the beginning of the exercise programme, task self-efficacy was the strongest predictor of attendance, although by 12 months, the relationship was small and negative, suggesting that behaviour is no longer dependent on whether one feels capable of performing it. Midway through the programme, outcome satisfaction and task self-efficacy were the strongest predictors of attendance, but by the end of the programme, it was coping selfefficacy that was the strongest predictor. These findings are consistent with previous research that has found confidence for physical tasks important to behaviour during the initial months of exercise programmes (Rodgers et al., 2009 (Rodgers et al., , 2013 Selzler, Rodgers, Berry, & Stickland, 2016) , and confidence for overcoming barriers important to longerterm exercise performance (Blanchard, Rodgers, Courneya, Daub, & Knapik, 2002;  Outcome satisfaction was not assessed at baseline. Schwarzer & Luszczynska, 2015) . Physical capabilities are important to get people started with exercise programmes, while facilitating outcome satisfaction and honing skills for overcoming barriers associated with exercise are important for maintaining exercise. While previous research indicates outcome satisfaction (Neff & King, 1995; Wilcox et al., 2006) and exercise self-efficacy (Blanchard et al., 2002; Larson, McFadden, McHugh, Berry, & Rodgers, 2017; Rodgers et al., 2013) play a role in behavioural maintenance, this is the first study to examine these constructs simultaneously over time. However, the degree that these constructs contribute to decisions to continue and terminate an exercise programme remains unclear. In the current study, self-efficacy and outcome satisfaction had, overall, weak prospective relationships with behavioural outcomes, attendance, and dropout. Total physical activity and exercise intensity were not analysed in this study, and it is possible that self-efficacy and outcome satisfaction will have stronger relationships with these outcomes. Further, cross-sectional relationships of self-efficacy and outcome satisfaction with behavioural outcomes will be stronger than prospective relationships, as social cognitive constructs are strongly influenced by environmental circumstances (Bandura, 1997) . The cross-sectional correlational data in this study support this idea.
Qualitative studies were conducted with participants who dropped out and completed a 12-month exercise programme. Dissatisfaction with outcomes experienced and lack of scheduling capabilities were identified as contributors to programme dropout, along with an unmet desire for accountability and socialization (Larson, McFadden, McHugh, Berry, & Rodgers, 2018) . Among completers, satisfaction with outcomes, particularly outcomes that were unexpected (i.e., improved mood, improved sleep, improved energy), facilitated adherence (Larson et al., 2017) . However, participants reported a drastic decrease in exercise frequency and intensity after completing the 12-month programme, suggesting that outcome satisfaction alone is not enough to maintain exercise adherence. For the completers, the change in environment and lack of accountability to other people contributed to participants' inability to maintain their exercise behaviour after the study (Larson et al., 2017) , suggesting that continued development of confidence for adapting to barriers and changing environmental circumstances are important to maintain exercise long term. However, more research is needed to better understand the complexity of factors associated with decisions to continue and terminate exercise participation.
The autoregressive coefficients for exercise self-efficacy were quite small between baseline and 3 months, as well as between 6 and 9 months, suggesting that self-efficacy dynamically changes with environmental circumstances. The lack of stability of selfefficacy at the beginning of an exercise programme supports the assertion that social cognitive constructs are ill-founded and fragile in initiates, and not based on actual experience. At 9 months into an exercise programme, participants have accrued many different experiences and obstacles and may re-evaluate and adjust their judgements about their capabilities and behavioural outcomes at this time. Alternatively, the variability of self-efficacy over time may indicate the influence of direct personal experiences. For example, if a participant had a very negative or positive exercise experience immediately before the assessment time-point, it may influence their assessment of their capability beliefs. In this view, it is possible that self-efficacy may never become a stable construct, although it would be interesting to know whether there is a point where it stabilizes and becomes more resilient to environmental circumstances. It seems that as task self-efficacy stabilizes it no longer predicts behaviour -although there is clear evidence there will be no initiation of behaviour without it. Understanding the robustness of the self-efficacy types may have implications for exercise interventions, as it will point to the length of time, or the nature of off-setting experiences people require for maintaining behaviour.
Unlike self-efficacy, outcome satisfaction was more stable over time, indicating that it is less susceptible to environmental circumstances. It is notable that it was the satisfaction with the outcomes and not the outcomes per se that were the more stable construct. It is possible that previously inconsistent findings regarding the relationship of outcomes with behaviour are due to focusing on outcome content and not on the satisfaction of achieving them. Indeed, not only do people tend to poorly predict their satisfaction with events, but research suggests these estimation errors are, at least in part, driven by an inability to predict adaptation to such events (Odermatt & Stutzer, 2015) . This is consistent with previous research that found expected outcomes can shift, and if the shift is appreciated, they still support positive motivation; however, lack of satisfaction with unexpected outcomes and disappointment with not achieving expected outcomes undermines motivation (Larson et al., 2017 (Larson et al., , 2018 . Perhaps it is not just the ability to adjust expectations and adapt to changing circumstances, but the speed at which these processes occur that is instrumental to maintaining motivation and exercise participation.
There are limitations of this study to knowledge. Although cross-lagged models provide useful information about the simultaneous relationships between constructs over time, they are not suitable for inferring cause and effect (Rogosa, 1980) . This study found that scheduling and coping self-efficacy had reciprocal relationships with outcome satisfaction; however, the pattern of coefficients over time was inconsistent, suggesting these constructs contribute to complex motivational processes but are not directly causal of each other. Carefully designed studies with rigorous and isolated manipulations of selfefficacy and outcome satisfaction would allow for stronger inferences to be made about the causality between these constructs. However, due to the nature of exercise participation, some naturalistic adjustment of all motivational constructs by participants in conjunction with their experiences must be expected and cannot be avoided. Another limitation of this study is the number of participants in the dropout analyses. While the sample size at the beginning of the study was appropriate, there may not have been enough participants in the dropout category at 9 and 12 months (i.e., 24 and 21 dropouts, respectively) to make accurate predictions about whether people dropped out or adhered at these time periods. However, the study does point to the pattern of dropout within a programme of known duration. Larger studies with a greater number of dropout participants are needed to better understand the factors associated with decisions to dropout of exercise programmes. It might also be useful to study dropout in continuous programmes and determine perceptions related to the length of time required for outcome satisfaction to occur. In addition, future studies on self-efficacy, outcome satisfaction, and exercise behaviour should consider moderators of these relationships, such as socio-economic status. This is the first study to assess the simultaneous reciprocal relationships between selfefficacy and outcome satisfaction within the context of a long-term exercise programme. This research highlights the complexity of motivational processes and the fluidity of the relationships between self-efficacy, outcome satisfaction, and exercise behaviour outcomes over time. Given that physical inactivity remains a pressing global health issue, there is a need to further examine long-term motivational processes to better support their development and improve behavioural adherence. The findings of this study further support a phase-specific approach to behaviour change and indicate the importance of sequentially targeting different beliefs and skills to better facilitate initiation and maintenance of exercise behaviour.
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